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Abstract— The Linear Actuators is a device which is used to 

orient a payload towards the sun. Payload can be 

photovoltaic panels, reflector, lenses or other devices. In 

concentrated photovoltaic and concentrated solar thermal 

application are used. These trackers are used to enables the 

optical components in the concentrated photovoltaic and 

concentrated solar thermal systems. The optics in 

concentrated solar application accept the direct components 

of sunlight and therefore must be oriented appropriately to 

collect the energy. Conversion of sun energy into another 

form is highly complex. For this purpose, Photo-Voltaic 

Panel are used which convert it into Direct Current (D.C). 

Convention fixed panel extract maximum energy from 12 

noon to 2 noon which result is less efficiency. Therefore, 

building a automatic solar tracker is need for an hour. PV 

panels face perpendicular to the direction of sun rays to 

extract maximum energy and efficiency which is fulfilled by 

linear actuators. 
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I. INTRODUCTION 

Any Physical activity cause by the world, whether by human 

being or cause by nature because of flow of energy from one 

form to another form? Renewable energy is an indigenous 

resource available in sufficient quantities to all developing 

nations and produces a significant local, regional or national 

economic impact. The renewable energy sources include 

solar, nuclear or wind. Solar energy is energy generated 

from harnessing the power of the solar radiation. It is the 

cleanest energy which cannot pollute the environment.  

Thus, solar energy is a mother of all forms of 

energy: conventional or non-conventional, renewable or 

non-renewable. The Sun subtends an angle of 32’ at the 

earth’s surface. India lies between 7° and 37° N and receives 

an annual average intensity of solar radiation between 

16,700-29,260 kJ/sq. m per day that is 400-700 Cal/sq.cm 

per day. Peak values in April or May with parts of Rajasthan 

and Gujarat is 25,100 kJ/sq. m per day and 16,700 kJ/sq. m 

per day in monsoon and winter seasons. 

 
Fig. 1: Linear Actuators Gear Box 

A. FUNCTION OF LINEAR ACTUATORS 

Linear Actuator one of the most advance solar tracker which 

is used to track the sunrays and convert it into direct current. 

I contain lead screw, inner pipe, and outer pipe. So as the 

motor start it rotates the gear and now due to the rotation of 

the gears it rotates the lead screw as the lead screw rotate it 

unthread the inner pipe due to which it which to motion and 

as lead screw rotate anticlockwise the inner pipe screwing 

upward or reverse motion. So, as the same way linear 

actuators produce to and fro motion. PV solar trackers adjust 

the direction that a solar panel is facing according to the 

position of the Sun in the sky. By keeping the panel 

perpendicular to the Sun, more sunlight strikes the solar 

panel, less light is reflected, and more energy is absorbed. 

That energy can be converted into power. Solar Tracking 

System uses complex instruments to determine the location 

of the Sun relative to the object being aligned. These 

instruments typically include computers, which can process 

complicated algorithms that enable the system to track the 

Sun, and sensors, which provide information to a computer 

about the Sun’s location or, when attached to a solar panel 

with a simple circuit board, can track the Sun without the 

need for a computer. 

Studies have shown that the angle of light affects a 

solar panel’s power output. A solar panel that is exactly 

perpendicular to the Sun produces more power than a solar 

panel that is not perpendicular. Small angles from 

perpendicular have a smaller effect on power output than 

larger angles. In addition, Sun angle changes north to south 

seasonally and east to west daily. As a result, although 

tracking east to west is important, north to south tracking 

has a less-significant impact. 

B. OBJECTIVE 

The objective of our project is to increase the efficiency of 

the system by using solar tracking mechanism. This 

mechanism will ensure that the light with maximum 

intensity will be falling on the solar panel throughout the 

day. By means of our system we can gather maximum solar 

energy and that energy are used to get the electricity. To 

achieve this, gear & motor mechanism is used which rotates 

with a speed is compatible to the speed of movement of the 

sun.  

C. METHODOLOGY 

The methodology use in linear actuator is used to measure 

the angle of sunrays at various interval of time. To 

determine the angles that the panel had to rotate in every 

hour, we carried out an experiment. We took a plain white 

paper sheet and place the pointer vertically at the bottom 

center of the sheet. We place the setup on the terrace where 

sunlight was available for whole day without any shadow 

falling on the setup. The setup was kept in east west 

direction.  

The shadow of the pointer at 0800hrs was taken as 

reference pointer and the setup was rotated so as to make the 

pointer shadow horizontal i.e. pointing to the west direction. 

After each hour the shadow of the pointer was marked and 

the angles calculated. 

https://www.britannica.com/science/energy
https://www.britannica.com/science/power-physics
https://www.britannica.com/technology/computer
https://www.britannica.com/science/algorithm
https://www.britannica.com/science/light
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Fig. 2 

D. APPLICATIONS 

 Material handling. This is a universal need for every 

type of manufacturing operation. 

 Robotics. The automotive industry and any number of 

others are now using robotics to improve production 

quality and accuracy and control production costs. 

Electric linear actuators meet the sophisticated needs of 

robotics.  

 Food and beverage manufacturing. Cleanliness is 

critical in these industries, and electric linear actuators 

are both clean and quiet. In addition, food and beverage, 

medical device, semiconductor, and some other 

applications also require stringent wash down protocols. 

 Valve operation. Many types of processing plants 

incorporate valves to control the flow of raw materials 

and finished products throughout the facility. 

 Cutting equipment. For example, factories that 

manufacture carpet or printing facilities may use 

electric actuators to raise and lower cutting blades. 

Again, cleanliness can be important in these 

environments even if it isn’t a food safety issue. 

II. LITERATURE REVIEW 

Ronald P Corio [1] says that an object of the his invention to 

mechanically link multiple solar trackers in a large array 

configuration so that they may operate in unison, driven by a 

single motor and tracker controller, whereby the mechanical 

linkage system is designed such that it must only be capable 

of withstanding the relatively low forces required to effect 

movement of the trackers without the requirement to resist 

larger wind forces acting on the array of trackers. Another 

object of his invention is to apply the drive principles to 

various solar single-axis tracking geometries to maximize 

the economic performance for each solar tracking 

application. Multiple gearboxes can be mechanically linked 

by drive shafts and driven by a single motor. The drive 

shafts may incorporate universal joints for uneven terrain or 

staggered configurations. Harmonic dampers can be affixed 

to the solar panels to decouple wind forces which allow the 

use of larger solar panels. 

Qiang Xiei[2] says a solar collector which may 

receive and direct solar radiation onto a photovoltaic (or, 

solar) cell. A concentrating solar collector may also convert 

the received solar radiation into a concentrated radiation 

beam prior to directing the radiation onto the solar cell. In 

some aspects, determination of the target tracker position in 

the second coordinate system includes subtracting 360° 

from an azimuth angle in the first coordinate system if the 

azimuth angle in the first coordinate system is between 

+180° and +360°, wherein the azimuth angle in the second 

coordinate system is determined to be equal to the azimuth 

angle in the first coordinate system if the azimuth angle in 

the first coordinate system is between 0 and +180°. 

William F Taylor[3] says that the system may 

comprise of a solar panel array assembly having at least two 

attachments, a support anchor assembly for attaching to a 

surface and having at least two attachments, and a support 

structure including a plurality of elongated support rods for 

securing the array assembly above the support anchor 

assembly. Each support rod may be attached at one end to 

one of the attachments of the solar panel array and attached 

at the other end to one of the attachments of the support 

anchor assembly.  

David D Needelman[4] studied arrangement for a 

method, apparatus, process of manufacture for determining 

the attitude of a spacecraft having at least one star sensor. 

The method comprises of the steps of selecting a first 

reference star sensor from among the star sensors; 

designating two stars observed by the first reference star 

sensor as a primary star pair; identifying a candidate star 

pair corresponding to the primary star pair, wherein the 

candidate star pair is selected from a star catalog having a 

plurality of entries; estimating an inertial orientation of the 

first star sensor at least in part from the identified candidate 

star pair; and determining the spacecraft attitude from the 

estimated inertial orientation of a reference star sensor 

selected from a group comprising the first star sensor.  

Tiberiu Tudorache[5] says that a single axis solar 

tracking PV panel designed and executed by University 

Politehnica of Bucharest in cooperation with Techno soft 

International SRL. The performance of the equipment was 

experimentally tested in comparison with a fixed PV panel. 

This paper deals with the performance estimation of a solar 

tracking PV panel of single axis type. The studied device 

automatically searches the optimum PV panel position with 

respect to the sun by means of a DC motor controlled by an 

intelligent drive unit that receives input signals from 

dedicated light intensity sensors. The recorded data on 

particular day proved that the solar tracking PV panel 

produced more energy than the fixed one with about 

57.55%. Considering the own energy consumption of the 

tracking mechanism, the mobile PV panel becomes less 

attractive than the fixed one, the tracking mechanism being 

oversized. If higher power PV panels are driven by the same 

tracking mechanism they may produce more energy than the 

fixed ones e.g. about 38% more energy in case of a 100 W 

PV panel, under the same experimental conditions.  

M.R.I. Sarker[6] says that according to the present 

invention, in a load-lifting truck having a mast and a 

carriage movable up and down the mast with load-

supporting means projecting from the carriage away from 

the mast in one direction, flexible means are provided 

engaging the carriage at a position offset from the mast in 

the opposite direction for applying a balancing force to 

balance the load, and guide means are provided on the 

extensible mast, the flexible means being led in a path such 
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that they interconnect the carriage at the said position, the 

guide means and the carriage at a position nearer the mast so 

as to allow movement of the carriage up and down, while 

maintaining said balancing force. 

J. Rizk[7] says that the potential system benefits of 

simple tracking solar system using a stepper motor and light 

sensor. A solar tracking system is reportedly designed, 

implemented and experimentally tested. The design details 

and the experimental results are discussed. A solar tracker is 

designed employing small solar cells to function as self-

adjusting light sensors, providing a variable indication of 

their relative angle to the sun by detecting their voltage 

output. By using this method, the solar tracker is found to be 

successful in maintaining a solar array at a sufficiently 

perpendicular angle to the sun. The power increase gained 

over a fixed horizontal array was in excess of 30%.  

Minor M. Arturo [8] says that an innovative system 

for tracking the sun which is based on the use of a 

commercial webcam as the sensor element. An experimental 

electro-mechanism was designed and developed to evaluate 

its accuracy and efficacy in tracking the sun under different 

weather conditions. The use of a commercial webcam as the 

sensor element allowed avoiding most of the common 

problems usually seen with the solar trackers currently 

under use. One is the high sensitivity of the discrete 

elements such as photodiodes or phototransistor to weather 

conditions, particularly to temperature and humidity. The 

system showed an accuracy of 0.1º and high immunity to 

temperature variations. It demonstrated its ability to relocate 

the sun, as well as extra polate its position when it is 

invisible for a period of time.  

S. Abdallah Desalination [9] says that a 

computerized sun tracking device for rotating the solar still 

with the movement of the sun. A comparison between fixed 

and sun tracked solar stills showed that the use of sun 

tracking increased the productivity to around 22%, due to 

the increase of overall efficiency by 2%. It showed that the 

sun tracking is more effective than fixed system and is 

capable of enhancing the productivity. Using the sun tracker 

increases the water temperature while it decreases thermal 

capacity of the water. This increases the evaporation rate 

and hence the distillation rate.  

III. PROBLEM DEFINATION 

There are many problems that occur in solar tracking 

system. The problem here is that solar panel is used only in 

fixed installation. Because of this problem the power 

generated is low. The problem is the price of solar tracking 

system is expensive for the family that use more power than 

usual because it need to install in more than one solar panel 

to gain enough power. So this project is we need to fix the 

problem that occurs. This solar tracking system can detect a 

180 degree of rotation. So that the solar panel can be 

generated here is very high compare to when the solar panel 

can only stay in one direction. 

The other problem is related with solar energy. The    

fixed solar panel do not aim directly to the sun due to the 

constant motion of the sun. As a result the power produce by 

the device is not maximum it should produce. The better 

solution for this system to get maximum output power is 

solar tacking system. This is the main reason project solar 

tracker is made. The solar tracker will follow the sun to get 

more output power. These systems also reduce the time for 

the users to change the position of solar panel to face the 

sun. 

A. Working procedure 

Working procedure of Ele.., Linear Actuators: 

 Now that you know how each part is involved in the 

working of the actuator, it will be easier for you to 

understand how these actuators actually work. 

 The working of the actuator starts with the rotor and the 

stator assemblies. These assemblies facilitate the 

primary and secondary workings of the motor. 

 Voltage is applied to the stator assembly, which acts as 

the primary workings. This voltage is then converted 

into a current. This current is shunted into the rotor 

assembly, which acts as the secondary workings. 

 The working of the rotor and stator assemblies, helps 

create a field, which facilitates motion. 

 The motion created by the motor is then passed to the 

cylinder. Here, cylinder interacts with the limit switch 

to convert this motion into a linear one. 

 The cylinder is turned by the gears, which helps 

promote the linear motion. 

 
Fig. 3: 3D View of Gear with Gear Box 

IV. DESIGN PARAMETER 

TYPE Electric Actuator 

MATERIAL Plain Carbon Steel 

LOAD CAPACITY 16 kg 

INPUT VOLTAGE 24 VDC 

FORCE 3300 lbs 

CURRENT 10 A Max 

MOTOR TYPE Brushed DC Motor 

STROKE 1” – 47” 

SPEED 0.06”/sec – 0.12”/sec 

LIMIT SWITCH Non – Adjustable Type 

WIRE LENGTH 40” 

A. Design Procedure 

As compared to the others, these actuators consist of fewer 

working parts. Thus, very little maintenance is required. 

Also, it makes the devices easy to operate. The following 

parts form the entire design of the electric linear actuators: 

 Motor: This is one of the most important components of 

linear actuators, which actually makes the motion. A 12 
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volt DC motor is used, which interacts with other parts 

of the actuator to deliver the movement. 

 Limit Switch: This component controls the motion of 

the device. It stops the movement, when triggered. 

 DC Brushes: The current is conveyed between the 

stationary wires by the DC brushes. They are 

responsible for bringing the current into the actuators. 

 Lead Screw: The main role of lead screws is to convert 

the rotational motion into linear motion. They are 

attached in the cylinder, and travel up and down, which 

facilitates the linear motion. 

 Gears: They act as a connector between the motor and 

the lead screw, which helps them in a free movement. 

 Outer Pipe: The motion, which is created by the motor, 

makes the parts of the outer pipe to move to and fro. 

The outer pipe does not move itself, however, the parts 

inside it do. 

 
Fig. 4: 3D of Linear Actuator 

V. CONCLUSION 

A. Advantages: 

 Increase in efficiency by about 10%. 

 Economical as compared to other solar tracking 

systems. 

 Ideal for domestic installations as well as commercial 

use. 

 Renewable energy source.  

 Pollution free.  

 Automatic system with no human interference.  

 Same mechanism can be used for other systems as well. 

 No complex electronic circuits.  

B. Limitations:  

 More increase in efficiency if more channelled real 

timer is available or the least count of the     timer is 

less. • Increase in efficiency is not too high. 

 Max efficiency of the solar panel is 14.98%.  

 Less electricity generation in more clouded 

environment. 

C. Efficiency:  

 The benefit of this system is to improve the efficiency 

of the tracking system against the conventional 

stationary solar panel system.  

 The increase in efficiency using our mechanical 

tracking system is 28.41% which is for summer days as 

the irradiation is more, it would reduce in monsoon and 

winter season as the light intensity reaching the earth is 

less.  

VI. FUTURE SCOPE 

1) As the demand of solar actuator increasing it provide a 

solution to solar sun tracking mechanisms because of its 

design and reliability. 

2) The same mechanism can be used for steam generation, 

flat plate collectors for water heating etc. 

3) If used for industrial purposes this setup can be proved 

to be more economical as the torque produced by the 

motor is more and more number of panels can be 

attached. 

4) The effects of weather patterns directly impact on the 

power source to drive the solar tracking and power 

generation subsystems. Forecasting solar radiation, 

cloud cover and rain from light intensity will help to 

improve on board energy management.  
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